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INTRODUCTION 
 
Nosocomial infections, despite of all the progress in the 
hygienic level and medical development, is a major 
problem in both developed and developing countries. It 
is estimated that about 5-10% of patients in hospitals 
suffer from nosocomial infections [1]. Now this figure 
rises still higher due to various reasons in which the 
mobile phones of the health care professionals play a 
major role [2]. 
Mobile phones have become an inevitable part of our 
life. Today mobile phones are being used increasingly 
by the health care professionals in all places including 
the sterile areas like Intensive Care Units (ICU) and Op-
eration Theatres (OT) [3]. The mobile phones of health 
care professionals may get contaminated, when he or 
she examines the patients, dresses the wounds and 
processes the samples and then directly uses the mo-
bile phones without washing the hands or with gloved 
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hands [4]. During every usage of phones, it comes in 
contact with the contaminated parts of the body like 
hands, nose, ear and mouth. Mobile phones act as a 
perfect habitat for microbes to breed, especially in high 
temperatures and humid conditions [5]. If the doctor 
uses a contaminated mobile phone and then examines 
other patients, the infection is transferred to the new 
patient. Also when the Health care workers share their 
phones with the non-health care workers then the in-
fection is transferred to the community thus posing a 
major potential threat. 
The risk of infection involved in using mobile phones in 
the ICUs and OTs has not yet been determined as 
there are no cleaning guidelines available that meet 
the hospital standards [4]. Hence there is need of de-
fining their role in spreading infections, so that we can 
take some preventive measures against it.  
 
MATERIALS AND METHODS  
 
Study design: Case – control analytical study  
Ethics approval: After getting ethical clearance for the 
study from the institution and written informed consent 
was obtained  
Locus of study and period: This study was conducted in 
a Rajah Muthiah Medical College, a tertiary care teach-
ing hospital for a period of 6 months. 
Sample size: Two hundred and fifty  
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Inclusion criteria: A total number of 200 samples were 
collected from the mobile phones of different category 
of Health care professionals, (doctor’s 50 + staff nurses 
50 + medical students 50 + technicians 50) in the hospi-
tal and 50 control samples (other than HCPS, outside 
from institute) were collected from control group. The 
control group comprised of professors and students of 
Arts and Science College and general public. 
Grouping:  
Groups I: Control group  
Group II: Health care professionals (HCPs) 
Sample collection: The mobile phones that are used for 
at least 6 months by the Health Care Professionals 
group and the control group are included for this study. 
Methodology: The samples were collected by using 
sterile cotton swabs moistened with sterile normal sa-
line. These swabs were rubbed over the outer surface 
of the mobile phones [4,6]. The swabs were placed in 
sterile test tubes and were sent to the Laboratory.  
Processing of samples: The swabs were inoculated into 
the Mac Conkey agar and blood agar and were incubat-
ed at 37°C for 48 hours. Gram staining was carried out 
from different bacterial colonies. Identification of bac-
teria was carried out by the colony morphology and 
appropriate biochemical tests [6]. The pathogenic bac-
teria were subjected for antibiotic sensitivity test by 
Kirby-Bayer disc diffusion method on Muller-Hinton 
agar following CLSI guidelines [7]. The results were 
compared with the control group. The antibiotic sus-
ceptibility pattern of pathogenic bacteria isolated from 
the mobile phones were compared with that of the 




200 samples were collected from the mobile phones of 
Health Care Professionals (Table 1) and 50 samples 
were collected from the mobile phones of the Control 
group.  
Sex distribution of the participants: In Doctors catego-
ry male were 20 and female were 30 in number. All 
staff nurses (50) were female. Among medical students 
category male were 30 and female 20 in number. In the 
technician category male were 30 and female 20 in 
number. 
Persons sharing their mobile phones with others: 
Sharing of mobile phones is mostly seen among nurses 
(82%) followed by medical students (80%), doctors and 
technicians (60%) respectively. 
Habit of keeping the mobile phone over patients’ bed: 
Greater proportion of Doctors (70%) has the habit of 
keeping the mobile phone over patients’ bed followed 
by nurses (46%) and medical students (20%).  
Awareness about the transmission of microbes 
through mobile phone: The proportion of HCPs who 
are aware of transmission of microbes through their 
mobile phones are Doctors (72%), students (76%), tech-
nicians (60%) and nurses (48%). They are not having 
the habit of cleaning their mobile phones regularly. In 
nurses category 28% has habit of cleaning their mobile 
phones using sterile swabs, while other categories such 
as Doctors, medical students, and lab technicians are 
not having the habit of cleaning their mobile phones. 
Assessment based on Microbiological examination: 
About 83.3% of mobile phones of HCPs were contami-
nated, while only 40% of mobile phones of the control 
group were contaminated. Nurses’ phones showed 
high rate of contamination (86%) followed by doctors 
and medical students (84%) each and technicians 
(80%).  
Micrococci are predominant non pathogenic bacteria 
isolated from the mobile phones of Doctors, nurses and 
students while Aerobic spore bearers are predominant 
in Technicians. Diphtheroids are predominant in control 
group. Candida albicans was isolated only from the 
Doctors group. 
Staphylococcus aureus (24%) is the predominant patho-
genic bacteria isolated among HCPs while E.coli(6%) is 
predominant in control group. Very few isolates of Pro-
teus mirabilis (2.5%) is isolated from the study group. 
Antibiotic susceptibility pattern of pathogenic bacte-
ria: Of the total isolate of S.aureus (48) 14.5% (7) were 
MRSA. Chloramphenicol (85%) is the most sensitive 
antibiotic for the obtained isolates, followed by Linezol-
id (80%), Vancomycin (80%), Ciprofloxacin (75%), 
Clindamycin (65%), Gentamycin (54%), Erythromycin 
(25%), and tetracycline (20%). Co-trimoxazole (15%) is 
least susceptible. Gentamicin (85%) is the most sensi-
tive antibiotic for the E.coli isolates, followed by Amika-
cin (75%), Imipenam (72%), Ciprofloxacin (62%), 
Cefazolin (52%), Cefotaxime (50%), and Ampicillin 
(42%) and Tetracycline (24%). 
Gentamicin (86%) is the most sensitive antibiotic for 
the Klebsiella isolates, followed by Amikacin (71%), 
ciprofloxacin (43%) and, cefoperazone (14%). Ampicillin 
is (100%) resistant. 
Antibiotic susceptibility pattern of P. aeruginosa iso-
lates is as follows. Amikacin (100%) is the most sensi-
tive antibiotic, followed by Piperacillin Tazobactum 
(85%), Ceftazidime (74%), ofloxacin (57%), ciprofloxacin 
(43%), ampicillin (14%), and gentamicin (7%).  
The susceptibility pattern of pathogenic bacteria isolat-
ed from mobile phones was compared with that of the 
clinical isolates from patients’ samples. It is found that 
there is a (65%) correlation in their susceptibility 
pattern. This is one of the evidence to suspect that 
some strains of the bacteria causing clinical infection 
could have been transmitted through mobile phones.  
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18-30 34 7 50 0 28 
30-40 12 17 0 15 14 
40-50 4 16 0 20 6 
50-60 0 10 0 15 2 
TOTAL 50 50 50 50 50 
Table 1.  Age distribution of the participants 





In our study the percentage of contamination of mobile 
phones among healthcare professional is 83.3%. This 
result closely correlates with the result obtained by 
Shekhar Pal et al., (81.8%), Brady et al, (89.7%), Jaya-
lakshmi et al, (91.6%) and Swarajya Lakshmi (91.8%) [8-
11]. But very high contamination rate was reported by 
Yazhini Jagadeeshan (98%) [12] and low rate of con-
tamination was found by Sandeep B. Kokate et al (60%) 
[13] Hayder HamazhAltee (17.5%) [14]. Only 40% of the 
control group showed bacterial contamination. This 
correlates with the results of Radhika et.al (33.3%) [15] 
and varies with the results of Girma Mulisa Misgana et 
al where it was 56% [16] . 
In our study, the prevalence of nonpathogenic bacterial 
isolates in descending order was Micrococci, Aerobic 
Spore Bearers, Coagulase Negative Staphylococci, Diph-
theroids, Candida albicans and Neisseria catarrhalis. 
This was similar to the result obtained by Padma Sri-
kanth where the isolates were Coagulase Negative 
Staphylococci, Micrococci, Aerobic spore bearers and 
Swarajya Lakshmi reported Diphtheroids, Coagulase Neg-
ative Staphylococci, Micrococci, and Candida species 
[5,11]. Aspergillus niger was isolated in another study [6]. 
Aspergillus species, Mucor, Penicillium species and Can-
dida species were documented in the study by Gosa Gir-
ma [17]. The pathogenic bacteria isolated from HCPs is 
42% in our study but it was 20%, and 16.7% in other 
study [17].  
In our study the pathogenic bacteria isolated from the 
study group were in the descending order of S.aureus, 
E.coli, Klebsiella, Pseudomonas aeruginosa, and Proteus. 
Staphylococcus aureus (24%) was the predominant path-
ogenic bacteria in our study and this correlates with 
Rawia Ibrahim Badr etal [6] and it was 52% in the study 
by Fatmaulger et al [18]. Among that 14% were MRSA in 
our study which was 18% in a study by Datta P et al., [19] 
and higher (39%) in other studies [20]. The percentage of 
Gram Negative bacilli isolated from HCPs’ in our study is 
18% and is similar to the results of Ramesh J etal [21], 





HCPS group     
( N= 200) 
% (n) 
HCPs group individual data (n=50 in each group) 








Micrococci 6 (3) 20 (40) 24 (12) 14 (7) 32 (16) 10 (5) 
CoNS 8 (4) 8.5 (17) 6 (3) 10 (5) 8 (4) 10 (5) 
Diphtheroids 16 (8) 7 (14) 10 (5) 4 (2) 6 (3) 8 (4) 
Neisseria ca-
tarrhalis 
0 1.5 (3) 0 0 6 (3) 0 
Aerobic spore 
bearers 
0 14.5 (29) 18 (9) 8 (4) 20 (10) 12 (6) 
Candida albicans 0 2.5 (5) 10 (5) 0 0 0 
Total 30 (15) 54 (108) 68 (34) 36(18) 72 (36) 40 (20) 




HCPS group     
( n=200) 
% (n) 
HCPs group individual data (n=50 in each group) 










4 (2) 24 (48) 24 (12) 40 (20) 12 (6) 20 (10) 
Escherichia coli 6 (3) 6.5 (13) 12 (6) 4 (2) 4 (2) 6 (3) 
Klebsiellapneu-
moniae 
0 5 (10) 10 (5) 2 (1) 4 (2) 4 (2) 
Pseudomonas 
aeruginosa 
0 4 (8) 4 (2) 2 (1) 2 (1) 8 (4) 
Proteus mirabilis 0 2.5 (5) 4 (2) 0 4 (2) 2 (1) 
Total 10 (5) 42 (84) 54 (27) 48 (24) 26 (13) 40 (20) 
Table 3. Pathogenic bacteria isolated 
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from HCWs’ by Shekhar Pal et al.,[8] were Staphylococ-
cus species, Acinetobacter species, E.coli and Klebsiella 
species respectively. This result is correlating with our 
results, except for Acinetobacter species. Some re-
searchers (Dr.Harish Trivedi) have also isolated Acineto-
bacter and Enterococci, Sham S Bhat et al- Acinetobac-
ter, Enterococcus, Enterobacter which were not ob-
tained in our study [2,4,10]. 
Some authors have stated that mobile phones of HCPs’ 
were also contaminated with nosocomial pathogens 
[16]. In our study also bacteria causing nosocomial in-
fections, such as Staphylococcus aureus, Klebsiella and 
Pseudomonas aeruginosa were reported. In the control 
group 10% of samples pathogenic bacteria were isolat-
ed in our study. But in another study, from none of the 
control group samples pathogenic bacteria was isolated 
[8]. 
 In our study it is found that about 70% of Doctors have 
the habit of keeping their phone on the patient’s bed. 
But none of the technicians have this habit; this may be 
due to their limited ward side work habits. It is also 
found that only 72% of doctors and 48% of nurses have 
the awareness about the role of mobile phone in caus-
ing nosocomial infection. Only 24% of the doctors have 
the habit of regular cleaning of their phones. It is look-




This study can create awareness among Health Care 
Professionals about the bacterial contamination of 
their mobile phones can occur even with pathogenic 
bacteria. Health Care Professionals can be advised to 
do routine decontamination of their mobile phones 
using alcohol swabs and frequent hand washing to 
avoid spreading of nosocomial infections. Strict infec-
tion control measures are essential in a tertiary care 
hospital to reduce the hospital acquired infections.  
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